The aim of the current review is to provide a summary of research into Internet-delivered cognitive behavioral therapy (iCBT) for anxiety disorders. We include 37 randomized controlled trials that examined the efficacy of iCBT programs in adults (aged over 18 years), as compared with waiting list or active control. The included studies were identified from Medline searches and from reference lists, and only published data were included. Several trials of iCBT for generalized anxiety disorder, panic disorder, and social phobia were identified. Two trials of iCBT for obsessive-compulsive disorder were identified, whilst one trial each was identified for hypochondriasis, specific phobia (spiders), and post-traumatic stress disorder. Finally, there were five trials that focused on transdiagnostic therapy for either a range of comorbid anxiety disorders or comorbid anxiety and depression. Between-group effect sizes were moderate to large for all disorders, and ranged from 0.30 to 2.53. iCBT was found to be commensurate with face-to-face cognitive behavioral therapy whether delivered individually or in group format. Guidance may not be necessary for iCBT to be effective for immediate gains, but may be more important in longer-term maintenance of symptom improvement and maximizing patient adherence. The clinical experience of the individual providing guidance does not appear to impact treatment outcomes. Future research needs to focus on the optimal level of guidance required to generate maximum patient benefits, whilst balancing the efficient use of clinician time and resources. Evidence-based contraindications to iCBT should also be developed so that the choice of treatment modality accurately reflects patients' needs. Further research should be conducted into the effective elements of iCBT, as well as the extent to which therapy enhancers and advancing technology can be accommodated into established iCBT frameworks.
Introduction
Over a quarter of the Australian population has experienced an anxiety disorder in their lifetime, 1 but less than 40% of individuals affected by these disorders have sought treatment for their symptoms. 2 The most commonly occurring anxiety disorders include generalized anxiety disorder, panic disorder, specific phobia, social phobia (with or without agoraphobia), post-traumatic stress disorder, obsessive-compulsive disorder, and illness anxiety disorder. These disorders are marked by excessive fear, anxiety, and associated avoidance behaviors, but are distinguished from each other by the types of objects or situations that induce fear or avoidance. Anxiety disorders are marked by persistence, rather than transient fear or anxiety, and tend to have their onset in childhood or adolescence.
Generalized anxiety disorder is characterized by at least 6 months of prominent tension, worry, and feelings of apprehension surrounding everyday events and problems coupled with symptoms associated with autonomic arousal. 4 Panic disorder (with and without agoraphobia) is a debilitating condition characterized by recurrent, unexpected panic attacks accompanied by persistent concern about future attacks and possible avoidance of situations and places in which attacks are expected to occur. 5 Specific phobias are marked by excessive fear or anxiety about a specific object or situation (such as spiders or flying), accompanied by active avoidance of the phobic object or situation. 3 Social phobia (with and without agoraphobia) is characterized by a persistent and debilitating fear of social situations in which the individual may be exposed to scrutiny by others. 6 Post-traumatic stress disorder, which is classified as a trauma-and stressor-related disorder in the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), is characterized by intrusion symptoms and avoidance behaviors following exposure to a traumatic event. 3 Obsessive-compulsive disorder, classified under the obsessive-compulsive and related disorders in DSM-5, is defined by unwanted and intrusive obsessions and/or compulsions aimed at preventing or reducing anxiety or distress, or averting feared events or situations. 3 Finally, illness anxiety disorder, or hypochondriasis according to DSM-IV, is classified as a somatoform disorder in both DSM-IV and DSM-5, and refers to excessive concern over health concerns and associated reassurance-seeking from health professionals. 3, 7 Pharmacotherapy (selective serotonin reuptake inhibitors) and cognitive behavioral therapy (CBT) are both effective in the treatment of anxiety disorders. 8, 9 Overall, pharmacotherapy and CBT are equivalent in terms of treatment outcomes, but adherence to CBT appears to be higher, 10 possibly due to the unwanted side effects of pharmacotherapy. As a result, CBT has emerged as the initial treatment of choice for patients with anxiety disorders. 11 CBT is an umbrella term for various treatments that focus on challenging cognitive biases (through cognitive restructuring) and behaviors (ie, through graded exposure and relaxation training) that perpetuate the anxiety cycle. 12 Whilst there are various other psychological treatments available for anxiety disorders, CBT has the strongest supporting evidence. 13 Despite the effectiveness of face-to-face CBT, numerous barriers to treatment exist, including the direct and indirect costs of treatment, the limited availability of mental health professionals, stigma, and the difficulty of patients attending treatment during office hours.
14 Alternatives to face-to-face therapy have been developed that have the potential to overcome some of these barriers, and several innovative approaches for improving access to evidence-based care have been proposed. 15 One possible solution is to develop less therapist-intensive treatments that can be delivered from a distance. The growth of fast and reliable Internet services offers new and exciting treatment opportunities, with Internet-delivered CBT (iCBT) showing considerable promise in the effective treatment of a range of mental disorders. 15 iCBT has been developed as a way of providing accessible psychotherapy without the need for intensive therapist involvement. Typically, the patient follows a structured and interactive treatment program available on the Internet in conjunction with limited therapist contact via telephone calls, texts, or emails. 16 Content is usually based on a predetermined syllabus that is presented in a series of lessons, and accompanied by homework assignments and supplementary information. Existing iCBT programs are almost exclusively grounded in evidence-based approaches 17 and aim to cultivate new types of behavior and thinking patterns in a standard cognitive-behavioral framework. 18 iCBT has distinct advantages over traditional face-toface CBT for both clients and health care professionals. 18 Successful distribution of CBT treatment programs can be severely hampered by the lack of trained CBT therapists 19 and access to evidence-based treatment is limited by a wide variety of factors, including long patient waiting lists, stigma, and patient cost. 20 Internet-based distance psychotherapies may be of particular value for people living in remote areas, for those with irregular or inconvenient work schedules, and for individuals who cannot afford or fear face-to-face therapy due to the nature of their anxiety disorder. 21 Internet-delivered treatments are highly scalable and able to meet the growing demand for psychiatric care. 22 iCBT protocols are also highly structured, ensuring standardized delivery of treatment components and the minimization of therapist drift. 23 Finally, the ability to embed questionnaires within iCBT programs allows for automatic reports of patient progress throughout the treatment process and an accurate record of patient adherence, enhancing the speed and ease with which the efficacy of the treatment can be established.
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Current review
The number of studies examining the efficacy of Internet interventions for anxiety disorders has grown rapidly. As a result, several recent systematic reviews and meta-analyses have been conducted. 15, 18, [24] [25] [26] [27] [28] [29] [30] The main aim of the current review is to focus on issues outside the scope of these 
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internet-delivered CBT for adults with anxiety previous reviews and meta-analyses, which have tended to focus on the evidence for efficacy. Only randomized controlled trials of Internet-delivered CBT (including psychoeducation, applied relaxation, and graded exposure) for a range of anxiety and related disorders were considered for inclusion. Studies limited to individuals under the age of 18 years were excluded. Trials of computerized CBT, where the patient is required to visit a specific clinic at a certain time to access the available program, were also excluded.
The studies included in this review were identified through the reference lists of previous reviews of Internet delivered interventions for anxiety, and via Medline searches. Medline was searched from its inception to August 2013, using the following search terms: ("iCBT" OR "Internet treatment" OR "computer-assisted therapy" OR "online therapy" AND "anxiety"); ("iCBT" OR "Internet treatment" OR "computer-assisted therapy" OR "online therapy" AND "PTSD"); ("iCBT" OR "Internet treatment" OR "computer-assisted therapy" OR "online therapy" AND "phobia"); ("iCBT" OR "Internet treatment" OR "computerassisted therapy" OR "online therapy" AND "OCD"). A total of 176 articles were identified (87 from Medline searches; 89 from previously published reviews). The titles and abstracts of these articles were inspected independently by two review authors (JS and PR) and 47 full-text articles were retrieved. Following inspection of the full-text articles, a further ten were excluded due to failure to meet the inclusion criteria discussed above. The current review includes 37 randomized controlled trials that examined the efficacy of iCBT programs, as compared with no intervention or active control. An overview of the findings is displayed in Table 1 . All studies reported in the table conducted randomized controlled trials of Internet-delivered CBT (including psychoeducation, applied relaxation, and graded exposure) for adults (aged 18 years and over) diagnosed with a range of anxiety disorders.
Efficacy of iCBT for anxiety disorders
Several trials of iCBT for generalized anxiety disorder, 14, 19, 31, 32 panic disorder, 5, 16, [33] [34] [35] [36] [37] [38] [39] [40] and social phobia 17, [21] [22] [23] [41] [42] [43] [44] [45] [46] [47] [48] were identified. Two trials of iCBT for obsessive-compulsive disorder were identified, 49, 50 whilst one trial was identified for illness anxiety disorder, 6 specific phobia (spiders), 51 and post-traumatic stress disorder, 52 respectively. One trial reported the pooled results of separate iCBT programs targeting a range of anxiety disorders (including panic disorder, social phobia, and generalized anxiety disorder) as well as major depression. 53 Finally, there were four trials that focused on transdiagnostic therapy for either a range of comorbid anxiety disorders, or comorbid anxiety and depression. [54] [55] [56] [57] When compared with waitlist control groups, the findings indicate that iCBT treatments are effective in reducing symptoms of anxiety in adults with a range of anxiety disorders (24 comparisons; between-group effect size range 0.27-1.47). iCBT was found to be superior to wait list controls in all studies except one. 40 In the one study reporting equivocal results, adherence was particularly low (only 27% of the intervention group completed four or more of the six lessons), and reanalysis of the data indicated that there were statistically significant differences between intervention and control groups when only completer data were included. 40 When compared with attention controls, iCBT was superior in all cases across all the anxiety disorders studied (six comparisons; between-group effect size range 0.38-2.53). iCBT was also comparable with other types of therapy, such as individual face-to-face therapy 38, 39, 48, 51 (four comparisons; between-group effect size range 0.01-0.19) and Internet-delivered psychodynamic therapy 31 (betweengroup effect size 0.14). When comparing iCBT with faceto-face group therapy, there were no significant differences between the treatment conditions in terms of symptom reduction 23, 33 (two comparisons; between-group effect size range 0.00-0.41).
Internet versus face-to-face delivery of CBT for anxiety disorders
Preliminary findings indicate that iCBT treatments for anxiety disorders are as efficacious as face-to-face treatments delivered individually 38, 39, 48, 51 or in a group context. 23, 33 Overall, the results suggest that Internet-administered self-help plus minimal therapist contact via email can be equally effective as traditional individual CBT for both panic disorder and social phobia, whilst involving considerably less clinician time. Treatment outcomes were found to be similar regardless of the modality of treatment delivery, but there were other differences between treatment groups completing face-toface and Internet-delivered CBT that should be noted. In their investigation of treatments for panic disorder, Carlbring et al 38 found that when compared with a face-to-face therapy group, the iCBT group was considerably less likely to finish treatment modules in the allocated timeframe and tended to have lower ratings of treatment credibility. Whilst Kiropoulos et al, 39 also investigating treatments for panic disorder, found no differences in treatment outcomes, credibility, or satisfaction between groups completing face-to-face PTSD, post-traumatic stress disorder; iCBT, internet-delivered cognitive behavioral therapy; wLC, wait list control; iPDT, internet-delivered psychodynamic therapy.
and Internet-delivered CBT, those completing face-to-face therapy were more likely to report enjoyable communications with their therapist. Therapist ratings of treatment compliance and understanding of the CBT materials were also higher in the face-to-face group when compared with those in the iCBT group. 39 Despite these differences in treatment dosage, credibility, and communication, overall efficacy was found to be equivalent regardless of treatment modality.
One clear advantage of iCBT when compared with traditional face-to-face therapy is the reduction in clinician time. Andrews et al, 48 for example, found that the total amount of clinician time devoted to face-to-face CBT patients was 13 times higher than that required for each iCBT patient. This has clear implications in terms of health care costs, and also allows the clinician to allocate more time to those patients who require more intensive therapy, due to case severity or other clinical complications.
Importance of therapist guidance
The role and necessity of therapist guidance in iCBT for anxiety disorders is largely unclear. 41 The amount of therapist support in the included studies varied widely from no support, to small amounts of contact (via telephone or email), to intensive involvement with levels similar to that seen in the face-to-face modalities. In a meta-analysis of iCBT treatments for anxiety and depressive disorders, effect sizes were found to be moderated by the extent of therapist support, and adherence was higher in those interventions that were guided by a clinician. 18, 51 Titov et al 46 compared guided and unguided iCBT for social phobia and found that those in the unguided group were considerably less likely to complete the course (33% versus 77%). Overall, the unguided group benefited less from the treatment (between-group effect size 0.64), but in the subgroup of participants who did complete the course, treatment outcomes were similar for those in the guided and unguided groups.
However, there is also evidence to suggest that iCBT can be effective without any therapist guidance. Self-guided iCBT for obsessive-compulsive disorder has been shown to be efficacious without any clinician input, indicating that people with obsessive-compulsive disorder may benefit from highly structured self-guided interventions. 50 This study did not compare guided and unguided iCBT, so the effect of guidance on treatment efficacy could not be explored. Amongst individuals with social phobia, Berger et al 41 
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internet-delivered CBT for adults with anxiety demand. All three treatment groups demonstrated significant reductions in symptom severity and there were no statistically significant differences between the three conditions in terms of remission from social phobia, clinically significant change, or treatment adherence (between-group effect size 0.08). Participants in the guided treatment groups did, however, report higher treatment satisfaction. In a sample of patients with social phobia, Furmark et al 21 compared guided iCBT with unguided bibliotherapy. The bibliotherapy condition consisted of a computerized CBT manual which was adapted for Internet use and included chapters on psychoeducation, cognitive restructuring, exposure, attention training, social skills training, and relapse prevention. In order to be consistent with the guided iCBT course, the chapters were presented as modules to be completed on a weekly basis and were supplemented with homework assignments and additional information. Immediately following treatment, both groups showed similar reductions in symptoms of social phobia (between-group effect size 0.10). At one year follow-up, however, the guided iCBT group demonstrated better long-term improvements.
The research thus far indicates that therapist guidance may not be necessary for iCBT to be effective for immediate gains, but may be more important in longer-term maintenance of symptom improvement and maximizing patient adherence. Therapist guidance is associated with monetary costs and is dependent on clinician availability, thereby placing limits on the scalability of iCBT. For the cost-effectiveness and scalability of iCBT to be maximized, further investigations of the optimal amount of therapist guidance needed to generate positive patient outcomes is necessary. Following on from their study of therapist guidance, Berger et al 41 suggested a stepped-care approach to therapist guidance in which lowercost pure self-help interventions are the first line of treatment. These unguided programs could then be supplemented with enhanced therapist support for those who fail to benefit from self-guided therapy. Determining the baseline characteristics of those who would benefit from stepped-up therapist support prior to treatment commencement is another fruitful avenue for future research.
Role of therapist experience in iCBT for anxiety disorders
A few studies have explored the impact of therapist experience on the efficacy of iCBT for anxiety disorders. Andersson et al 47 compared experienced clinicians with clinical psychology students and found that therapist experience did not result in different clinical outcomes for patients with social phobia. The less experienced students logged in more frequently than the experienced clinicians, suggesting that they needed more time to support their patients, but clinical outcomes were similar regardless of therapist experience. A series of studies also compared clinician-assisted and technician-assisted iCBT for social phobia and generalized anxiety disorder. 14, 58 Overall, technician-assisted iCBT generated outcomes similar to those of clinician-assisted iCBT, suggesting that clinical experience is not necessary for successful iCBT guidance. The technician in these studies was able to refer patients to a clinician if deemed necessary, but this only occurred in a very small proportion of patients (about 10%). For iCBT programs that include some level of guidance, nonclinical personnel may be able to provide the bulk of this support, thereby reducing costs and facilitating the efficient use of clinician time.
Factors moderating the efficacy of iCBT for anxiety disorders
In the studies reviewed, factors associated with treatment efficacy and, relatedly, treatment adherence were rarely identified or discussed. Titov et al 45 found that pretreatment expectancies related to changes in anxiety symptoms were moderately correlated with response to iCBT for social phobia. Berger et al 41 found that baseline demographic and clinical variables did not predict treatment response in their iCBT program for social phobia, but variables related to program usage (such as number of lessons completed, total time spent in the program, number of mouse clicks in the program, and number of online diary entries) did predict treatment outcomes. These studies suggest that patient engagement and expectancies may be key factors in moderating the efficacy of iCBT for social phobia. With regard to iCBT for panic disorder, Ruwaard et al 5 found that female sex, higher pretreatment symptom levels, and a higher frequency of panic attacks at baseline were associated with poorer treatment response. Silfvernagel et al 35 were specifically interested in the effect of age on treatment response to iCBT for panic disorder, but found that age did not moderate treatment outcomes. Poorer adherence to iCBT, on the other hand, has been found to be related to more severe baseline symptoms and higher baseline psychological distress, 14, 45 as well as less therapist involvement in terms of telephone contact. 37 In terms of both efficacy and adherence, these findings suggest that iCBT may not be suitable for more severe cases and that patient engagement and expectancies may also be important factors. Future research should focus on clarifying the factors which may moderate the efficacy of iCBT for anxiety disorders, so that evidence-based contraindications for iCBT can be formulated, and patients directed to the most appropriate modality of care before commencement of treatment.
Enhancements to iCBT for anxiety disorders
Although Internet-based treatments are effective in the treatment of anxiety disorders, a number of studies have also investigated the inclusion of enhancements additional to the standard iCBT content. Richards et al 34 found that adding a stress management component to iCBT for panic disorder produced better clinical outcomes immediately post-treatment when compared with iCBT alone, but these differences were no longer apparent at longer-term follow-up. Titov et al 22 added self-guided motivational enhancement strategies to iCBT for social phobia, but found that addition of motivational techniques did not improve clinical outcomes when compared with the standard iCBT program. The motivational group, however, had increased levels of adherence when compared with the standard iCBT group. Tillfors et al 43 explored the addition of face-to-face exposure sessions to the standard iCBT content for social phobia and found that the supplementary exposure had no impact on treatment efficacy. Whilst the literature is sparse, there is currently no evidence to suggest that enhancing standard iCBT content with additional clinical elements leads to better patient outcomes.
Transdiagnostic approaches to iCBT: issue of comorbidity
Anxiety disorders frequently co-occur with each other, and are often comorbid with major depression. Similar cognitive, behavioral, and emotional processes maintain both anxiety and affective disorders, and as a result, iCBT programs for individual disorders share many common elements. Recently, researchers have focused on these common elements and developed iCBT programs that target a range of psychiatric disorders. Carlbring et al 53 dismantled their iCBT courses for generalized anxiety disorder, panic disorder, social phobia, and depression into 16 discrete modules which could then be prescribed to patients depending on their presenting symptoms. Each patient therefore received an individualized program of 6-10 modules, the structure and content of which was determined on the basis of clinician judgment, structured diagnostic interview, and patient preference. A similar procedure was also used by the same research group in a sample of individuals experiencing panic attacks. 35 In both studies, participants in the treatment groups demonstrated better patient outcomes than those in the control groups, and these effects were sustained over longer-term follow-up.
Another approach has been to develop transdiagnostic programs specifically designed for patients presenting with psychiatric comorbidity. Titov et al 56 developed a transdiagnostic iCBT program for anxiety disorders, in which elements from existing disorder-specific programs for generalized anxiety disorder, panic disorder, and social phobia were combined into a single six-lesson iCBT course. Relative to control, individuals in the transdiagnostic treatment group reported superior outcomes in terms of disorder-specific measures, as well as measures of common factors such as neuroticism, indicating generalized benefits across the psychiatric spectrum. Adherence and treatment satisfaction were also high. These findings were replicated by Johnston et al. 57 Titov et al 55 and Newby et al 54 have also developed transdiagnostic programs for comorbid anxiety and depression and similarly found that, relative to control, the treatment group demonstrated superior reductions in disorder-specific outcomes, as well as more generalized factors such as neuroticism.
Limitations of current review
The current review needs to be considered within the context of some limitations. A formal methodological quality evaluation was not undertaken, but there are methodological problems observed in the primary studies that limit the conclusions of our review. For example, sample sizes in the primary studies were frequently small, and the representativeness of the study participants was often limited. The review covers a range of anxiety and related disorders, which required diverse interventions and clinical methods, whilst treatment outcomes were established through a variety of methods. The lack of standardized treatments, techniques, and assessments further limit the conclusions of this review.
Future challenges
iCBT for anxiety disorders is efficacious, cost-effective, and scalable, and an important treatment alternative to faceto-face CBT. As such, current research is focusing on the effectiveness of these treatments outside of highly controlled research settings, with preliminary results indicating that iCBT is effective when disseminated into primary care. 54, [59] [60] [61] [62] Future research needs to focus on the optimal level of guidance required to generate maximum patient benefits, whilst balancing the efficient use of clinician time and resources. Evidence-based contraindications to iCBT should also be developed so that the choice of treatment modality accurately reflects patients' needs. Further research should be conducted into the effective elements of iCBT, as well as the extent to which therapy enhancers and advancing technology can be accommodated into established iCBT frameworks. Internet interventions will likely follow the move towards mobile Internet access, building upon mobile telephone platforms which will ultimately allow greater patient access. 63 iCBT for depression has recently been successfully adapted for a mobile telephone platform, 64 and similar advances in anxiety disorder treatment should follow in this vein. The results considered in this review are mostly from Australia and Sweden, along with a handful of other affluent, first-world countries from north-western Europe. These countries represent some of strongest world economies, and tend to work within socialized health care models. The sample group is therefore unlikely to be representative of global populations, and future research should focus on the extent to which technology-assisted interventions can generate positive outcomes in the developing world.
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